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DETAILED ACTION 

Specification 

1 . The disclosure is objected to because of the following informalities: 

a. The title of the disclosure reads "Turnable Image Sensor" and should read 
-Tunable Image Sensor- to be consistent with the rest of the disclosure. 

b. On page 3 line 6 mention should be made of both figure 1 2A and 1 2B. 

c. Paragraph [010], lines 2 and 3 reference numbers for the cutout portion 
should be changed to 24 and reference numbers for the notch should be 
changed to 25, currently they- are both labeled as 26, which is not consistent with 
the drawings. 

d. Throughout the disclosure imagers are referenced as both number 28 and 
68 however the drawings do not show these numbers or identify the image 
sensors. 

e. In paragraph [014], line 7 the word "tenus" should be changed to -terms-. 
Appropriate correction is required. 

Drawings 

2. The drawings are objected to because the specification refers to imagers 28 and 
68 however the drawings do not include these numbers. Corrected drawing sheets in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
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include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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Claims 1-3, 5, and 10 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Sonoda et al. (US 2002/01 1 3888). 

Consider claim 1, Sonoda et al. explicitly teaches: 
A tunable imaging sensor, comprising: 

a housing (housing is made up of lenses 301 , support member 305, and 
mounting board 306, figure 3B); 

a lens plate attached to a front of said housing (lenses 301 are considered a lens 
plate as seen in figure 3B); 

a filter plate inside said housing adjacent said lens plate (paragraph [0044], lines 
10-14); 

a camera plate inside said housing adjacent said filter plate (substrate 104); 

a plurality of imagers mounted on said camera plate (pixel groups 102a-102d); 

a plurality of lenses mounted on said lens plate (lenses 301 , figures 3A and 3B); 

a plurality of filters mounted on said filter plate (paragraph [0044], lines 10-14); 

said lens plate, said filter plate, and said camera plate being aligned such that 
radiation passing through one of said lenses passes through one of said plurality of 
filters onto one of said imagers (paragraph [0044], lines 1-14). 

Consider claim 2, Sonoda et al. explicitly teaches: 

A sensor according to claim 1 , wherein said plurality of imagers consists of four 
imagers, said plurality of lenses consists of four lenses, and said plurality of filters 
consists of four filters (figures 3A and 3B paragraph [0044], lines 1-14). 

Consider claim 3, Sonoda et al. explicitly teaches: 
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A sensor according to claim 2, wherein at least two of said four filters are each 
sensitive to a different wavelength of radiation (paragraph [0044], lines 10-14, each filter 
is sensitive to a color, which all have different wavelengths). 

Consider claim 5, Sonoda et al. explicitly teaches: 

A sensor according to claim 2, wherein said plurality of imagers are CMOS 
imagers (paragraph [0069], lines 1-3). 

Consider claim 10, Sonoda et al. explicitly teaches: 

A tunable imaging sensor system, comprising: 

a housing (housing is made up of lenses 301 , support member 305, and 
mounting board 306, figure 3B); 

first means for mounting a plurality of lenses in said housing (lenses 301 are 
considered a lens plate as seen in figure 3B); 

second means for mounting a plurality of filters adjacent said plurality of lenses in 
said housing (paragraph [0044], lines 10-14); 

third means for mounting a plurality of imagers adjacent said plurality of filters in 
said housing (substrate 104 and pixel groups 102a-102d); 

wherein said first means, said second means, and said third means are aligned 
such that radiation passing through one of said lenses passes through one of said 
plurality of filters onto one of said imagers (paragraph [0044], lines 1-14). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 4 and 6-9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sonoda et al. in view of Ray et al. (US 2003/0147002). 

Consider claim 4, Sonoda et al. explicitly teach a sensor according to claim 2 
including 4 filters, which are sensitive to different wavelengths thus different types of 
radiation. 

However, Sonoda et al. do not explicitly teach that they are sensitive to different 
forms of radiation. 

In the same field of endeavor, Ray et al. teach an imaging system including four 
color filters. Ray et al. further teach that the four filters are infrared filter 62, red, green, 
and blue filters 63, 64, and 65, or two different types of radiation. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the different types of radiation filters found in 
Ray et al. into the sensor found in Sonoda et al. in order to receive both a visible light 
image and a temperature charted image to learn more about the scene being captured. 

Consider claim 6, Sonoda et al. explicitly teach a sensor according to claim 1 
including a filter plate. 

However, Sonoda et al. do not explicitly teach that the filters are rotatable so that 
a different filter can be aligned with a lens and imager. 

In the same field of endeavor Ray et al. teach an imaging system including a filter 
plate with different filters mounted thereon. Ray et al. further teach that the color filter 
wheel 52 is rotatble (paragraph [0068], lines 16-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the color filter wheel found in Ray et al. into the 
sensor found in Sonoda et al. in order to provide the user with a higher resolution image 
as well as more information about the captured subject. 

Consider claim 7, the combination of Sonoda et al. in view of Ray et al. as 
applied to claim 6 further teaches a sensor according to claim 6, wherein said plurality 
of imagers consists of four imagers (pixel groups 102a-102d, Sonoda et al.), said 
plurality of lenses consists of four lenses (lenses 301, fig 3A and 3B, Sonoda et al.). 

However, the combination does not explicitly teach that there are 16 filters. 

Official notice is taken that both the concept and the advantages of providing a 
filter wheel with 16 filters is well known and expected in the art. It would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to include 
16 filters in the filter wheel in order to provide the user with a wider variety of information 
on the subject, possibly including a higher resolution image or a color temperature 
mapping. 

Consider claim 8, the combination of Sonoda et al. in view of Ray et al. as 
applied to claim 7 further teaches a sensor according to claim 7, wherein rotating said 
filter plate brings a different group of four filters into alignment with said plurality of 
lenses and said plurality of imagers (as seen in Ray et al. the filter wheel is rotatable 
(paragraph [0068], lines 16-20) and if integrated with Sonoda et al. a different 
combination of filters would be aligned with each pixel group 102a-102d). 

Consider claim 9, the combination of Sonoda et al. in view of Ray et al. as 
applied to claim 7 further teaches, wherein said filter plate is connected to a shaft of a 
stepper motor (paragraph [0068], lines 20-23, Ray et al.). 

5. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sonoda et al. in view of Kawada (US 6,640,002). 

Consider claim 11, Sonoda et al. explicitly teach the system according to claim 
10 including an interface with a computer which connects the image sensors to an 
external computer as seen in figure 16, external l/F unit 8. 

However, Sonoda et al. do not explicitly teach that the computer that is interfaced 
with the image has a frame grabber. 

In the same field of endeavor Kawada teaches an image processing system, 
which is a computer and could be interfaced to the sensor in Sonoda et al. Kawada 
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further teaches that the image processing device 12 is a computer that includes frame 
grabber memories. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the computer found in Kawada as the interfaced 
computer found in Sonoda et al. in order to store and easily processes images in a fast 
and efficient manner. 

Consider claim 12, the combination of Sonoda et al. in view of Kawada as 
applied to claim 1 1 further teaches a system according to claim 1 1 , in which said 
computer includes means for processing said plurality of outputs from said plurality of 
imagers (processing unit 1 54, fig 1 3). 

Consider claim 13, the combination of Sonoda et al. in view of Kawada teaches 
a system according to claim 12 including four imagers (pixel group 102a-102d) and four 
lenses (lenses 301 ). 

However, the combination does not explicitly teach that there are 16 filters. 

Official notice is taken that both the concept and the advantages of providing a 
filter wheel with 16 filters is well known and expected in the art. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
16 filters in the filter wheel in order to provide the user with a wider variety of information 
on the subject, possibly including a higher resolution image or a color temperature 
mapping. 
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6. Claims 14 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sonoda et al. in view of Kawada as applied to claim 1 1 above, and further in view 
of Ray et al. 

Consider claim 14, the combination of Sonoda et al. in view of Kawada teaches 
a system according to claim 13. 

However, the combination does not explicitly teach that the filters can be rotated 
to align a different combination of filters with the image sensors. 

In the same field of endeavor Ray et al. teach an imaging system including a filter 
plate with different filters mounted thereon. Ray et al. further teach that the color filter 
wheel 52 is rotatble (paragraph [0068], lines 16-20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include the color filter wheel found in Ray et al. into the 
sensor found in Sonoda et al. in order to provide the user with a higher resolution image 
as well as more information about the captured subject. 

Consider claim 15, the combination of Sonoda et al. in view of Kawada in further 
view of Ray et al. further teaches a system according to claim 14, wherein said second 
means is connected to a shaft of a stepper motor, and said stepper motor is controlled 
by said computer (paragraph [0068], lines 16-23 in Ray et al. explains the operation of 
the filter wheel which is controlled by a system controller, which could be inherently 
replaced by the computer). 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Yamazaki et al. (US 5,694,165) teaches a high definition image taking 
apparatus including four lenses four image sensors and filters used on the 
lenses. 

b. Yu et al. (US 6,61 1 ,289) teaches a digital camera with multiple sensors 
including four lenses and four CMOS sensors. 

c. Suda (US 6,833,873) teaches an image pickup apparatus with multiple 
lenses filters and image sensors. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott Egan whose telephone number is (571) 270-1452. 
The examiner can normally be reached on Monday-Friday 8:00 a.m. - 5:00 p.m., EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ngoc-Yen Vu can be reached on (571) 272-7320. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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